and hydrochars from rice straw and pig manure: Inter-comparison, Bioresource Technology (2017), doi: http://dx.Abstract: Conversion of rice straw (RS) and pig manure (PM) into chars is a promising disposal/recycling option. Herein, pyrolysis and 11 hydrothermal carbonization were used to produce bio-and hydrochars from RS and PM, affording lower biochar (300-700 °C) and hydrochar 12 (180-300 °C) yields at higher temperatures within the specified range. The C contents and C/N ratios of RS chars were higher than those of PM 13 ones, with the opposite trend observed for yield and ash content. C and ash contents increased with increasing temperature, whereas H/C, O/C, 14 and (O+N)/C ratios decreased. The lower H/C ratio of biochars compared to that of hydrochars indicated greater stability of the former. KCl was 15 the main inorganic fraction in RS biochars, whereas quartz was dominant in PM biochars, and albite in PM hydrochars. Thus, RS is more 16 suitable for carbon sequestration, while PM is more suitable for use as a soil amendment substrate.
This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain. 6 Pyrolysis was performed in a programmable tube furnace (Hangzhou Lantian Instrument Co., Ltd., China), whose schematic is shown in Fig. 1 . 59 Typically, the prepared biomass was slowly pyrolyzed under anaerobic conditions at a heating rate of 25 °C min −1 and a residence time of 1.5 h. 60 Final temperatures of 300, 500, and 700 °C were used, and the produced biochars were allowed to cool to room temperature after pyrolysis. 61 Hydrothermal carbonization was performed in a 2-L stainless steel pressure reactor, as shown in Fig. 2 . The reaction temperature was controlled 62 at 180, 240, and 300 °C by a single-display proportional -integral -derivative (PID) controller. In this temperature range, biomass components 63 become more reactive: hemicellulose is degraded at ~200 °C, cellulose starts to react above 230 °C, and lignin is partially decomposed above 64 260 °C (Funke and Ziegler, 2010). For each run, 50 g of RS or 150 g of PM and 1 L of distilled water were loaded into the reactor, heated to the 65 desired temperature at 3 °C min −1 , and held at the final temperature for 1.5 h. During the process, the mixture of water and biomass was 66 continuously stirred by a magnetic stirrer at 150 rpm to ensure uniform heating. After 1.5 h, the reactor was allowed to air-cool, and the gaseous 67 products were released into the atmosphere. The solid and liquid products were separated by gravity filtration using 150-mm qualitative filter 68 circles. The obtained hydrochar samples were air-dried in a ventilated fume cupboard for 48 h.
69
For simplicity, the bio-/hydrochars derived from RS were denoted as RS-P300, RS-P500, RS-P700, RS-H180, RS-H240, and RS-H300, and 70 those derived from PM were denoted as PM-P300, PM-P500, PM-P700, PM-H180, PM-H240, and PM-H300, where the letters P/H stand for 71 pyrolysis/hydrothermal carbonization, respectively, and the numbers represent the final temperature. All biochars were milled to a homogenous 72 fine powder using a ball mill and dried overnight at 105 °C prior to being analyzed. The yields, atomic ratios, pH, ECs, specific surface areas, total pore volumes, and mean pore sizes of bio-and hydrochars derived from RS and 92 surface areas and total pore volumes of RS-and PM-derived biochars increased with increasing temperature, whereas their mean pore sizes 111 decreased. The specific surface area of RS-derived biochar (3.35-32.9 m 2 g -1 ) was higher than that of PM-derived biochar (3.32-20.5 m 2 g -1 ), 112 and the mean pore size of RS-derived biochar (59.2-151.3 nm) was lower than that of PM-derived biochar (88.4-229.9 nm). However, the 113 specific surface areas, total pore volumes, and mean pore sizes of RS-and PM-derived hydrochars exhibited an initial increase and a subsequent 114 decline with increasing temperature. The specific surface area and total pore volume of PM-derived hydrochar (10.7-15.6 m 2 g -1 and 115 0.0728-0.1212 cm 3 /g, respectively) were higher than those of RS-derived hydrochar (2.57-4.46 m 2 g -1 and 0.0128-0.0382 cm 3 /g, respectively). 
Surface property analysis by FTIR

124
Functional groups of bio-and hydrochars were analyzed by FTIR spectroscopy, with the obtained spectra presented in Fig. S2 (Supplementary   125 data). For RS-derived biochars, the intensity of peaks at 3397, 2920, 1110, and 789 cm −1 decreased with increasing temperature, and some peaks 126 disappeared at 700 °C. For PM-derived biochars, peaks at 3397, 2920, 2358, 1092, and 769 cm −1 were well preserved at 300 and 500 °C, but lost and PM. The speciation and abundance of inorganic constituents were determined by thermal treatment temperature and feedstock properties. In addition, the results showed that a larger amount of crystalline inorganic fractions was formed in both RS and PM at high temperatures during 168 pyrolysis and hydrothermal carbonization. For RS-derived biochars, the peak of calcite at 29° was observed only above 500 °C. In contrast, for 169 PM-derived biochars, peaks at 28°, 31°, 36°, and 43° indicated that MgSiO 3 was formed above 500 °C, and albite (22° and 28°) and dolomite 170 (31° and 41°) were formed at 700 °C. For PM-derived hydrochars, the peak at 29° confirmed the formation of calcite during hydrothermal 171 carbonization at 240 °C, and that at 31° was due to the formation of dolomite at 300 °C. 
